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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid-state poly electrolyte mold fuel cell characterized by having the fuel cell separator 
with which the introductory regio-oralis material which consists of the ingredient which has the fixed 
reinforcement by which the introductory path was formed in the inlet in the solid-state polyelectrolyte 
mold fuel cell in order to introduce fuel gas and oxidation gas in each eel from an internal manifold is 
arranged in one. 

[Claim 2] It is the solid-state polyelectrolyte mold fuel cell which sets to claim 1 and is characterized by 
said introductory regio-oralis material being constituted by the member which the skin equipped with 
the hollow square-shaped cross-section configuration. 

[Claim 3] the mouthpiece which consists of the metal with which said introductory regio-oralis material 
has fixed reinforcement in claim 2 ~ the solid-state polyelectrolyte mold fuel cell characterized by being 
constituted by the member. 

[Claim 4] claim 3 ~ setting — said mouthpiece — the solid-state polyelectrolyte mold fuel cell 
characterized by laying a member beforehand in metal mold and really being fabricated by said fuel cell 
separator by insert molding. 

[Claim 5] claim 4 — setting — said mouthpiece ~ the solid-state polyelectrolyte mold fuel cell 
characterized by equipping the member with two or more lobes for rectification of the gas which was 
projected to the method of inside from the internal surface of the wall surface member which constitutes 
said skin, and to introduce. 

[Claim 6] The manufacture approach of the solid-state polyelectrolyte mold fuel cell characterize by 
create a fuel cell separator by really fabricate the introductory regio oralis material which consist of the 
ingredient which have the fixed reinforcement by which the introductory path be formed in the inlet of 
insert molding in the solid-state polyelectrolyte mold fuel cell in order to introduce fuel gas and 
oxidation gas in each eel from an internal manifold . 

[Claim 7] the mouthpiece which consists of the metal with which said introductory regio-oralis material 
has fixed reinforcement in claim 6 — the manufacture approach of the solid-state polyelectrolyte mold 
fuel cell characterized by being constituted by the member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a solid-state polyelectrolyte mold fuel cell, this invention relates to the solid- 
state polyelectrolyte mold fuel cell equipped with the fuel cell separator which added amelioration to the 
inlet, and its manufacture approach in order to introduce fuel gas and oxidation gas in each eel from an 
internal manifold. 
[0002] 

[Description of the Prior Art] Laboratory. Test Fuel Cell Stack Model FC50-03SP who is the approach of 
producing Hole H by machining aslant from the manifold hole M side of SEBARETA S as the 
production approach of the gas inlet of the conventional fuel cell separator as shown in drawing 8 , and 
supplying each gas in the direction of each pole, and is marketed from ElectroChem and Inc. as the 
example etc. - it was. 

[0003] In the conventional solid-state polyelectrolyte membrane type fuel cell (JP,9-27334,A), as shown 
in drawing 9 , Separator S was what lets the space formed between the manifold plates M and Gaskets G 
which were prepared independently pass, and supplies each of fuel gas and oxidation gas to an anode 
and a cathode separately. 

[0004] Moreover, the conventional technique which has formed the manifold in the separator, forms 
space between this, an O ring, a gasket, etc. similarly, and is used as the gas inlet with the conventional 
technique similar to this can also be seen. 

[0005] It was what furthermore produces the slot V for gas supply to the housing part part Y of 
Separator S as the seal structure (JP,9-23 1987,A) of a solid oxide fuel cell is shown in drawing 10 , 
closes by pasting up with adhesives etc. later using the cover member P, and forms the bleeder of gas. 
[0006] " 

[Problem(s) to be Solved by the Invention] It excelled in dependability, while it is not suitable for 
industrial production since the hole is mechanically vacated by the skillful engineer although there is an 
advantage of being hard to generate problems, such as a gas leak, in order to make a hole aslant from a 
manifold, the thickness which enables punching processing was needed for the separator, and the 
production approach of the gas inlet of the above-mentioned conventional fuel cell separator had the 
problem of saying if not suitable for a miniaturization. 

[0007] The above-mentioned conventional solid-state polyelectrolyte membrane type fuel cell While 
preparing separately the components for forming gas inlets other than said separator S, such as said 
manifold plate M and Gasket G, and an O ring, and putting and attaching it in the case of stack 
attachment In order that the components made from the usual rubber quality of the materials, such as 
said gasket G and an O ring, might touch fuel gas and oxidation gas directly, there was a trouble of 
being corroded, by use of long duration. 

[0008] The seal structure of the above-mentioned conventional solid oxide fuel cell is structure which 
carries out a top cover with adhesives etc. using said cover member P, and had the problem that 
problems, such as a gas leak, tend to arise, to long-term use. 
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[0009] this invention person sets to a solid-state polyelectrolyte mold fuel cell Then, fuel gas, Oxidation 
gas from an internal manifold to the inlet of the fiiel cell separator for introducing in each eel The 
technical thought of this invention of arranging in one the introductory regio-oralis material which 
consists of the ingredient which has the fixed reinforcement in which the introductory path was formed 
is perceived. Furthermore, as a result of repeating researches and developments, mechanical processing 
by the skillful engineer was made unnecessary, the reinforcement of said inlet was raised, the 
miniaturization was made possible, the attachment man day was reduced, and this invention which 
attains the purpose of solving problems, such as corrosion by use of long duration and a gas leak, was 
reached. 
[0010] 

[Means for Solving the Problem] In the solid-state polyelectrolyte mold fuel cell, the solid-state 

polyelectrolyte mold fuel cell of this invention (the 1st invention according to claim 1) is equipped with 

the fuel cell separator with which the introductory regio-oralis material which consists of the ingredient 

which has the fixed reinforcement by which the introductory path was formed in the inlet is arranged in 

one in order to introduce fuel gas and oxidation gas in each eel from an internal manifold. 

[001 1] The solid-state polyelectrolyte mold fuel cell of this invention (the 2nd invention according to 

claim 2) is set to said 1st invention, and said introductory regio-oralis material is constituted by the 

member which the skin equipped with the hollow square-shaped cross-section configuration. 

[0012] the mouthpiece with which the solid-state polyelectrolyte mold fuel cell of this invention (the 3rd 

invention according to claim 3) consists of the metal with which said introductory regio-oralis material 

has fixed reinforcement in said 2nd invention — it is constituted by the member. 

[0013] the solid-state polyelectrolyte mold fuel cell of this invention (the 4th invention according to 

claim 4) ~ said 3rd invention - setting ~ said mouthpiece - a member is beforehand laid in metal mold 

and is really fabricated by said fuel cell separator by insert molding. 

[0014] the solid-state polyelectrolyte mold fuel cell of this invention (the 5th invention according to 
claim 5) — said 4th invention - setting - said mouthpiece — the member is equipped with two or more 
lobes for rectification of the gas which was projected to the method of inside from the internal surface of 
the wall surface member which constitutes said skin and to introduce. 

[0015] In a solid-state polyelectrolyte mold fuel cell, the manufacture approach of the solid-state 
polyelectrolyte mold fuel cell of this invention ( the 6th invention according to claim 6) create a fuel cell 
separator by really fabricating the introductory regio-oralis material which consist of the ingredient 
which have the fixed reinforcement by which the introductory path be formed in the inlet of insert 
molding in order to introduce fuel gas and oxidation gas in each eel from an internal manifold. 
[0016] the mouthpiece with which the manufacture approach of the solid-state polyelectrolyte mold fuel 
cell of this invention (the 7th invention according to claim 7) consists of the metal with which said 
introductory regio-oralis material has fixed reinforcement in said 6th invention - it is constituted by the 
member. 
[0017] 

[Function and Effect of the Invention] The solid-state polyelectrolyte mold fuel cell of the 1st invention 
which consists of the above-mentioned configuration In a solid-state polyelectrolyte mold fuel cell fuel 
gas and oxidation gas from an internal manifold Since the introductory regio-oralis material which 
consists of the ingredient which has the fixed reinforcement by which the introductory path was formed 
in said inlet of said fuel cell separator is arranged in one in order to introduce in each eel Mechanical 
processing by the skillful engineer is made unnecessary, the reinforcement of said inlet is raised, a 
miniaturization is made possible, an attachment man day is reduced, and the effectiveness of solving 
problems, such as corrosion by use of long duration and a gas leak, is done so. 

[0018] The solid-state polyelectrolyte mold fuel cell of the 2nd invention which consists of the above- 
mentioned configuration is set to said 1st invention, and since said introductory regio-oralis material is 
constituted by the member which the skin equipped with .the hollow square-shaped cross-section 
configuration and a rectangular introductory path is formed in the interior, it does so the effectiveness of 
introducing fuel gas and oxidation gas in said each eel through the introductory path of said rectangle 
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from an internal manifold. 

[0019] the mouthpiece with which the solid-state polyelectrolyte mold fuel cell of the 3rd invention 
which consists of the above-mentioned configuration consists of the metal with which said introductory 
regio-oralis material has fixed reinforcement in said 2nd invention ~ since it is constituted by the 
member, the effectiveness of raising the reinforcement of said inlet is done so. 
[0020] the solid-state polyelectrolyte mold fuel cell of the 4th invention which consists of the above- 
mentioned configuration — said 3rd invention — setting — said mouthpiece — since a member is 
beforehand laid in metal mold and is really fabricated by said fuel cell separator by insert molding, the 
effectiveness of raising the reinforcement of said inlet further is done so. 

[0021] the solid-state polyelectrolyte mold fuel cell of the 5th invention which consists of the above- 
mentioned configuration — said 4th invention — setting — said mouthpiece — since two or more lobes 
projected to the method of inside from the internal surface of the wall surface member from which a 
member constitutes said skin rectify the gas to introduce, the effectiveness of making it possible to 
introduce the rectified introductory gas in said each eel is done so. 

[0022] The manufacture approach of the solid-state polyelectrolyte mold fuel cell the 6th invention 
which consists of the above-mentioned configuration In a solid-state polyelectrolyte mold fuel cell fuel 
gas and oxidation gas from an internal manifold Since a fuel cell separator is created by really 
fabricating the introductory regio-oralis material which consists of the ingredient which has the fixed 
reinforcement by which the introductory path was formed in the inlet of insert molding in order to 
introduce in each eel Mechanical processing by the skillful engineer is made unnecessary, and the 
effectiveness of reducing an attachment man day is done so. 

[0023] the mouthpiece with which the manufacture approach of the solid-state polyelectrolyte mold fuel 
cell the 7th invention which consists of the above-mentioned configuration consists of the metal with 
which said introductory regio-oralis material has fixed reinforcement in said 6th invention - since it is 
constituted by the member, while the reinforcement of said inlet is high, the effectiveness realize 
creation of said fuel cell separator which solves problems, such as corrosion by use of long duration and 
a gas leak, is done so. 
[0024] 

[Embodiment of the Invention] It explains about the gestalt of operation of this invention using a 
drawing below. 

[0025] (Operation gestalt) The solid-state polyelectrolyte mold fuel cell and its manufacture approach of 
this operation gestalt As shown in drawing 1 thru/or drawing 6 , it sets to a solid-state polyelectrolyte 
mold fuel cell stack. From the internal manifold 1 1 in order to introduce fuel gas and oxidation gas in 
each eel to an inlet 12 the mouthpiece as introductory regio-oralis material 20 which consists of the 
metallic material which has the fixed reinforcement in which the introductory path 121 was formed - 
the member 2 is equipped with the fuel cell separator 1 currently arranged in one. 
[0026] Between the fuel cell separators of a pair, the gas diffusion electrode which consists of the 
polyelectrolyte film, and a charge collector, a gaseous diffusion layer and a catalyst bed is inserted, and 
the a large number laminating of the solid-state polyelectrolyte mold fuel cell of this operation gestalt is 
carried out. 

[0027] The solid-state polyelectrolyte mold fuel cell of this operation gestalt is equipment which 
acquires the electromotive force produced in that case by making fuel gas and oxidation gas, such as 
hydrogen, react electrochemically. 

[0028] The reaction the electrode reaction at the time of using hydrogen gas as fuel gas and using 
oxygen as oxidation gas is indicated to be to several 1 by the anode pole side occurs. 
[Equation 1] 

2U 2 - 4H + + 4e" 

The generated proton passes along the inside of a solid-electrolyte membrane, the reaction shown in 
several 2 occurs and the electromotive force of 1.23 V produces it among two poles on the cathode pole. 
[Equation 2] 
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4 H + +0 2 + 4 e " - 2 H z 0 

[0029] When the needed potential is higher than it, it is usually performed by connecting the single eel 
of a fuel cell to a serial, and making it stack structure that it is going to obtain a high electrical potential 
difference. Under the present circumstances, fuel gas and oxidation gas pass along the inside of a 
manifold, respectively, and are distributed and supplied at each cel. 

[0030] As a format of a manifold, the hole for manifolds is prepared inside the external manifold type 
which prepares a manifold part for the exterior of a separator separately, and the separator, and it is 
classified into the internal manifold type which gives a role of a manifold by accumulating it as a stack. 
[003 1] Among these, since the direction of an internal manifold type becomes [ the structure of a fuel 
cell ] simple, it is in the inclination liked and adopted recently. Although it is supplied through the inside 
of the manifold formed by carrying out the laminating of the separator with fuel gas and oxidation gas 
when adopting an internal manifold format, in distinction from an anode and a cathode, it is necessary to 
supply each of fuel gas and oxidation gas separately from a manifold. The structure of the gas inlet for 
distributing each gas is needed for an anode and a cathode from the manifold. 

[0032] As shown in drawing 1 and drawing 2 , fuel gas or oxidation gas passes along a manifold 11, and 
the fuel cell separator 1 of this operation gestalt consists of gas inlets 12 which carried out insertion 
molding so that it may distribute to an anode and a cathode. 

[0033] this invention person produced the metal mold 3 as shown in drawing 4 and drawing 5 , in order 
to fabricate the separator shown in drawing 1 . It produced, when a skin as beforehand shown in drawing 
6 bent a stainless plate and welded the mouthpiece 2 of the rectangle centrum material equipped with the 
hollow square-shaped cross-section configuration as said gas inlet 12. 

[0034] Although stainless steel was used as said mouthpiece 2, if it is the quality of the material which is 
not corroded in the service condition of fuel cells, such as resin and ceramics, here, it is possible to use it 
regardless of conductivity and non-conductive. 

[0035] Moreover, the thing with the desirable metals which carried out protection coating of the front 
face for titanium noble metals to the metal list excellent in corrosion resistance like stainless steel, 
titanium, and noble metals by plating processing etc. about the quality of the material of the insertion 
components as said mouthpiece 2 cannot be overemphasized. 

[0036] With the pressure at the time of shaping, since opening of said mouthpiece 2 might be crushed, 
the spacer set by the magnitude of opening of said mouthpiece 2 was inserted, the mouthpiece 2 which 
inserted this spacer ~ separator molding — public funds — it sets to a mold 3. 

[0037] As an example of a molding material, phenol resin and the composite material of graphite were 
prepared using the approach indicated by JP,10-334927,A. Phenol resin was stiffened by supplying and 
developing, pressurizing homogeneity with upper metal mold (not shown) in the cavity of separator 
Shimo metal mold, and heating this molding material. 

[0038] As a process condition in this case, it could be molding pressure 300 kgf/cm2, molding- 
temperature [ of 170 degrees C ], and setting-time 10 minutes. The fuel cell separator 1 with the gas inlet 
12 which can introduce fuel gas only into one side of a separator from the manifold 1 1 as shown in 
drawing 1 was really able to be fabricated by extracting a spacer after molding. 
[0039] The solid-state polyelectrolyte mold fuel cell of this operation gestalt which consists of the 
above-mentioned configuration In a solid-state polyelectrolyte mold fuel cell stack fuel gas and 
oxidation gas from said internal manifold 1 1 Since the introductory regio-oralis material 20 which 
consists of the ingredient which has the fixed reinforcement by which the introductory path 121 was 
formed in said inlet 12 of said fuel cell separator 1 is arranged in one in order to introduce in each eel 
The effectiveness of making unnecessary mechanical processing by the skillful engineer in the former 
mentioned above is done so. 

[0040] Moreover, it does so the effectiveness that the degree of freedom of a design of gas induction, 
such as giving the rectification of gas so that it may mention later, since it is a simple configuration, is 
high while it raises the reinforcement of said inlet 12 of said fuel cell separator 1, since the solid-state 
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polyelectrolyte mold fuel cell of this operation gestalt arranges the mouthpiece 2 of metal rectangle 
centrum material like stainless steel in said inlet 12 of said fuel cell separator 1 in one. 
[0041] further - the solid-state polyelectrolyte mold fuel cell of this operation gestalt — said mouthpiece 
— since a member 2 is beforehand laid in said metal mold 3 and is really fabricated by said fuel cell 
separator 1 by insert molding, while reducing the attachment man day in the above-mentioned former, 
the effectiveness of raising the reinforcement of said inlet further is done so. 

[0042] Moreover, since the solid-state polyelectrolyte mold fuel cell of this operation gestalt arranges in 
one the mouthpiece 2 of the rectangle centrum material produced by bending and welding a stainless 
plate to said inlet 12 of said fuel cell separator 1, makes punching processing in the former unnecessary 
and is not limited to the thickness in which punching processing is possible, it does so the effectiveness 
of enabling thinning and a miniaturization compared with the former. 

[0043] Furthermore, since the solid-state polyelectrolyte mold fuel cell of this operation gestalt arranges 
the mouthpiece 2 of the rectangle centrum material made from stainless steel with high reinforcement in 
said inlet 12 of said fuel cell separator 1 in one with corrosion resistance, it does so the effectiveness of 
solving problems, such as corrosion by use of long duration, and a gas leak. 

[0044] Moreover, since said introductory regio-oralis material 20 is constituted by the member which 
the skin equipped with the hollow square-shaped cross-section configuration and the introductory path 
121 of said rectangle is formed in the interior, the solid-state polyelectrolyte mold fuel cell of this 
operation gestalt does so the effectiveness of introducing fuel gas and oxidation gas in said each eel 
through the introductory path 121 of said rectangle from said internal manifold 11. 
[0045] Furthermore, the manufacture approach of the solid-state polyelectrolyte mold fuel cell of a **** 
1 operation gestalt In a solid-state polyelectrolyte mold fuel cell stack fuel gas and oxidation gas from 
said internal manifold 1 1 Since said fuel cell separator 1 is created by really fabricating said introductory 
regio-oralis material 20 which consists of the ingredient which has the fixed reinforcement by which the 
introductory path 121 was formed in said inlet of insert molding in order to introduce in each eel While 
making mechanical processing by the skillful engineer unnecessary and reducing an attachment man 
day, since gas installation structure can be formed in shaping and coincidence, the effectiveness that it 
can manufacture cheaply is done so. 

[0046] moreover, the mouthpiece which consists of the stainless steel as a metal which, as for the 
manufacture approach of the solid-state polyelectrolyte mold fuel cell of this operation gestalt, has 
reinforcement with said introductory fixed regio-oralis material 20 - since it is constituted by the 
member 2, while the reinforcement of said inlet 12 is high, the effectiveness of realizing creation of said 
fuel cell separator which solves problems, such as corrosion by use of long duration and a gas leak, is 
done so. 

[0047] that is , in case the gas inlet part 12 of said separator 1 be beforehand produce by the metal , 
resin , etc. separately and said separator 1 be fabricate by the manufacture approach of the solid-state 
polyelectrolyte mold fuel cell of this operation gestalt using the conductive ingredient which can be 
fabricate , it be characterize by really fabricate by set and carry out insert molding of the part for the gas 
induction to said shaping metal mold 3 . 

[0048] Thus, the produced gas induction does not have troubles, such as gas leakage, it excels in 
endurance, and attachment of a stack also manufactures the easy separator 1 . 
[0049] In addition, because of junction between the terminal for a potential monitor, a temperature 
sensor, and stacks, when binding material etc. is beforehand set to shaping metal mold and carries out 
insert molding, unifying is possible similarly. 

[0050] An above-mentioned operation gestalt is what was illustrated for explanation, and unless it is 
contrary to the technical thought of this invention which there is nothing and this contractor can 
recognize from the publication of a claim, a detailed description, and a drawing, modification and 
addition are possible for it what is limited to them as this invention. 

[0051] In an above-mentioned operation gestalt, as an example of a molding ingredient, although phenol 
resin and the composite of graphite were used, it is possible for there to be nothing and to adopt the 
composite of other heat-curing system resin or thermoplastic resin, and a conductive filler, the molding 
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ingredient of an electric conduction ceramic, etc. if needed what is limited to them as this invention. 
[0052] Moreover, in an above-mentioned operation gestalt, although the example which fabricates with 
compression molding as an example of the shaping approach was explained, it is possible for there to be 
nothing and to adopt approaches, such as transfer molding and injection molding, if needed what is 
limited to them as this invention. 

[0053] a further above-mentioned operation gestalt — setting - a mouthpiece — the mouthpiece of the 
cross-section hollow square shape as an example of the simple configuration of a member 2, although 
the example of a member was explained what is limited to them as this invention — there is nothing — 
the need - responding — said mouthpiece — a member 2 By forming the lobes 22 and 23 of the shape of 
a fin of two or more thin meat projected to the method of inside from the internal surface of the wall 
surface member which constitutes said skin as shown in drawing 7 (B) and drawing 7 (C) Since the 
lobes 22 and 23 of the shape of this fin rectify the introduced gas, the effectiveness of making it possible 
to introduce the rectified introductory gas in said each eel is done so. 

[0054] Moreover, the manufacture approach of an above-mentioned operation gestalt is effective also as 
the formation approach of the inlet of cooling water at the time of carrying out temperature control not 
only of formation of the inlet 12 of fuel gas and oxidation gas but the inside of a stack. 
[0055] In injection molding using the insertion in the manufacture approach of a further above- 
mentioned operation gestalt, although the example using quiescence metal mold as an example of metal 
mold was explained, by what is limited to them as this invention, there is nothing and injection molding 
using a movable die can also be adopted. 

[Translation done.] 
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